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(54) Stent with angulated struts 

(57) A stent (20) has sets of strut members (21 ) of 
which the distal set of stmt members (22,24) is perpen- 
dicular to the stent's longitudinal axis. The stent includes 
a multiplicity of circumferential sets of strut members, 
but only the distal set of strut members has its plane 
perpendicular to the stent's longitudinal axis. The more 
proximal sets of strut members are angulated, so that 
the plane of the most proximal set of strut members has 
a preset angle such as 30°, 45° or 60° relative to the 
stent's longitudinal axis. The stent could also be formed 
from or coated with a highly radiopaque material. Alter- 



nately, a radiopaque marker could be placed at the most 
proximal point of the angulated, side branch stent, for 
the stent has to be rotated by the clinician until the plane 
of the most proximal angulated set of strut members is 
situated to be approximately parallel to the plane of the 
ostium of the side branch. It is also envisioned to widen 
the diagonal sections of the most proximal circumferen- 
tial set of strut members to increase their radiopacity as 
compared to the radiopacity of the more distal circum- 
ferential sets of strut members. This can assist the cli- 
nician who places the side branch stent to have it prop- 
erly placed at the ostium of the side branch. 
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Description 

[0001] This invention is In the field of stents, that are 
used to nriaintaln patency of a vessel of the human body. 
[0002] It has been shown that intravascular stents are s 
an excellent means to maintain the patency of blood 
vessels following balloon angioplasty. As stent technol- 
ogy has advanced, more and more complex anatomy 
has been treatable with stents. A particularly difficult 
anatomy to treat is that of a bifurcation In a blood vessel 
at the ostium of a side branch. 
[0003] A stent system for bifurcations Is disclosed In 
US-5749825 which has two guide wire lumens allowing 
the deployment of a stent in the first blood vessel while 
leaving a guide wire positioned through the stent struts 
Into the second vessel which Is a side branch. 
[0004] This system required several modifications for 
universal use. First, by needing two guldewlres, the pro- 
file (outside diameter) of the stenting system is signifi- 
cantly larger as compared to a stent delivery catheter 
that uses a single guide wire. Second, the known design 
does not address placing a stent into the second branch 
across the ostium, which is often not at a 90" angle to 
the first vessel. 

[0005] A bifurcation stent delivery catheter vyith two 
distal balloons and one stent segment for each of the 
two vessels would give the capability of stenting the sec- 
ond branch vessel, but such a device would be larger in 
profile and harder to deliver than the known device re- 
ferred to above. If one places a first stent into a main 
artery with that stent being positioned across the ostium 
of the side branch, and the side branch Is not at a 90"" 
angle to the main branch, then either the second stent 
will extend into the main branch of the artery or some 
portion of the arterial wall at the ostium will not be prop- 
erly supported by the second stent. 
[0006] Most current tubular stents use a multiplicity of 
circumferential sets of strut members connected by ei- 
ther straight longitudinal connecting links or undulating 
longitudinal flexible links. The circumferential sets of 
strut members typically are fomned from a series of di- 
agonal sections connected to curved sections, so as to 
form a circumferential, closed-ring, zig-zag structure. 
This structure opens up as the stent expands to fomi 
the elements of the stent that provide structural support 
for the arterial wall. A "single strut" member is defined 
for use herein as a diagonal section connected to a 
curved section within one of the circumferential sets of 
strut members. 

[0007] The terns "side branch" and "bifurcation" will 
be used interchangeably throughout this specification. 
[0008] It is highly desirable after placing a first stent 
into the "main branch" of an artery and inserting a guide 
wire through the side of the expanded stent and into a 
side branch, to be able to place a stent across the ostium 
of the angled side branch (or bifurcation) where the sec- 
ond stent provides support to scaffold the arterial wall 
at the ostium of the side branch without having the stent 



extend into the main branch. The present invention uses 
sets of stmt members where the most distal set of stmt 
members is similar to that of most stents In that the plane 
of the distal set of stmt members is perpendicular to the 
stent's longitudinal axis. The present invention has a 
multiplicity of circumferential sets of strut members, but 
only the distal set of strut members has its plane per- 
pendicular to the stent's longitudinal axis. The more 
proximal sets of strut members are angulated, so that 
the plane of the most proximal set of strut members has 
a preset angle such as 30°, 45° or 60° relative to the 
stent's longitudinal axis. The stent could also be fomned 
from or coated with a highly radiopaque material. Alter- 
nately, a radiopaque marker could be placed at the most 
proximal point of the angulated, side branch stent, for 
the stent has to be rotated by the clinician until the plane 
of the most proximal angulated set of strut members is 
situated to be approximately parallel to the plane of the 
ostium of the side branch. It is also envisioned to widen 
the diagonal sections of the most proximal circumferen- 
tial set of strut members to Increase their radiopaclty as 
compared to the radiopaclty of the more distal circum- 
ferential sets of strut members. This can assist the cli- 
nician who places the side branch stent to have it prop- 
erly placed at the ostium of the side branch. 
[0009] The din clan first determines the angle that the 
side branch makes with the main artery to which it is 
connected. The clinician then selects an angulated side 
branch stent that most closely matches that angle. For 
example, if the side branch makes an angle of 40° with 
the main artery, the clinician might select a side branch 
stent having an angle of 45° between the plane of the 
most proximal set of strut members and the stent's lon- 
gitudinal axis. Then, after placing a first stent into a main 
artery, the clinician would place a guide wire through the 
side of the expanded stent in the artery's main branch 
and advance the guide wire into the side branch, if nec- 
essary, the clinician might use a balloon of a balloon an- 
gioplasty catheter to open the struts of the first stent to 
"un-jall" the ostium of the side branch. The present in- 
vention stent would then be Inserted over a guide wire 
that has been advanced through the struts of the first 
stent and into the side branch. The present invention 
stent would then be rotated until the plane of the most 
proximal angulated set of strut members is parallel to 
the plane of the ostium of the side branch. The present 
invention stent would then inflated across the ostium of 
the side branch providing good scaffolding because of 
the angulated struts which are the most proximal set of 
strut members of the side branch stent. 
[0010] A key to rotatability of the present invention Is 
in the design of the stent delivery catheter. The stent 
delivery catheter must be highly torqueable by the clini- 
cian, i.e., there must be a close to one-to-one correlation 
between how the clinician rotates the proximal end of 
the stent delivery catheter and how the distal portion in- 
cluding the stent rotates. The present invention envi- 
sions modifications of both over-the-wire and rapid ex- 
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change stent delivery catheters to provide enhanced 
torq usability for proper rotation and alignmerit of the an- 
gulated stent into a side branch. 
[001 1 ] A stent delivery catheter with a fixed guide wire 
Is disclosed In US patent application no. 09/444, 1 04 en- 5 
titled "Stent Delivery Catheter With a Fixed Guide Wire". 
This stent delivery catheter Is designed to be highly 
torqueable to allow for proper steering of the fixed guide 
wire. It is certainly envisioned that the system described 
in the fixed wire stent patent application can be used for 
the side branch stent as described herein. 
[001 2] A balloon angioplasty catheter with a rapid ex> 
change tip is disclosed in US-5830227. This device, 
when combined with the more proximal portions of the 
stent delivery catheter with fixed wires could be both low 
profile and provide for good delivery of a side branch 
stent. It is also envisioned that a standard over4he-wire 
balloon angioplasty catheter with enhanced torqueabil- 
ity can be produced that would also serve to rotate into 
position and properly deliver the side branch stent that 
is described herein. 

[0013] The present Invention stent may have one or 

more standard circumferential sets of strut members at 
the distal end of the stent and an angulated set of strut 
members at the proximal end of the stent. To keep the 
stent cell size small it may be desirable to have the most 
proximal set of strut members be the most angulated, 
with each successive set of strut members as talcen in 
the distal direction becoming less angulated, until the 
plane of the most distal set of strut members Is perpen- 
dicular to the stent's longitudinal axis. 
[0014] The present invention stent delivery catheter 
may include a non-compliant balloon mounted on a 
catheter shaft with enhanced torqueability. It is also 
clear that if the main branch of an artery is essentially 
free of plaque build-up and only a side branch with an 
angled ostium is stenosed, then the present invention 
stent would be ideally suited for elective stenting of the 
side branch without prior stenting of the main branch. 
An example of such a use is for stenting at the ostium 
of a renal artery where it joins the aorta. 
[0015] Thus It Is an object of this invention to have a 
stent with its most proximal set of stmt members being 
generally in a plane that is angulated and not perpen- 
dicular to the stent's longitudinal axis. 
[0016] Anotherobject of this invention is to have more 
than one angulated set of strut members near the prox- 
imal end of the stent. 

[0017] Still another object of this invention is to have 
the most distal set of strut members be a standard "open 
slot" set of strut members with the plane of the distal set 
of strut members being perpendicular to the stent's lon- 
gitudinal axis. 

[0018] Still another object of this invention is to have 
the plane of the angulated sets of strut members change 
in angle with respect to the stent's longitudinal axis with 
the most angulated set of strut members being at the 
proximal end of the stent. 



[0019] Still another object of this invention is to have 
■ at least one radiopaque marker to indicate the position 
of the most proximal strut of the angulated stent in order 
to provide the clinician with a clear indication of the cor- 
rect rotational alignment of the stent at the ostium of a 
side branch. 

[0020] Still another object of this invention Is to have 
enhanced radiopacity for the most proximal angulated 
circumferential set of strut members to assist the clini- 
cian in rotating the side branch stent to make the plane 
of the most proximal set of strut members to be situated 
approximately parallel to the plane of the ostium of the 
side branch. 

[0021] Still another object of this invention is to have 
a method for stenting at the ostiu m of a side branch com- 
prising: first stenting the main branch, then placing a 
guide wire through the first stent's struts Into the side 
branch; dilating with a balloon catheter to unjail the os- 
tium of the side branch; inserting the present Invention 
stent mounted on a balloon into the side branch; rotating 
the side branch stent until the plane of the most proximal 
set of strut members is approximately parallel to the 
plane of the ostium of the side branch and then deploy- 
ing the side branch stent. 

[0022] Still another object of the present invention Is 
to have a stent delivery catheter for side branch stenting 
having a catheter shaft with enhanced torqueability. 
[0023] Still another object of the present invention Is 
to have a fixed wire stent delivery catheter that includes 
a side branch stent. 

[0024] Still another object of the present Invention Is 
to have a self-expanding stent having Its most proximal 
set of strut members having a plane that is angulated 
relative to the stent's longitudinal axis thereby being 
adapted for deployment at the ostium of a side branch. 
[0025] This Invention will now be described by way of 
example with reference to the accompanying drawings, 
in which: 

FIG. 1 A is cross section of the prior art showing an 
artery with a side branch where a first stent is placed 
Into the main branch and a second stent is placed 
into a side branch leaving part of the wall of the side 
branch unsupported. 

FIG. 1 B is a cross section of the prior art showing 
an artery with a side branch where a first stent is 
placed in the main branch and a second stent is 
placed into a side branch where a proximal portion 
of the second stent extends part way into the main 
branch. 

FIG. 2A is a layout view of one embodiment of the 
present invention stent. 

FIG. 2B is a layout view of a second embodiment 
of the present Invention stent. 
FIG. 2C is an enlargement of the radiopaque mark- 
er of FIG, 2B. 

FIG. 2D is a layout view of a third embodiment of 
the present Invention stent. 
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FtG. 3A illustrates a distal portion of a stent delivery 
catheter having the present invention (which Is a 
side branch stent) mounted onto that catheter. 
FIG. 3B illustrates the present invention stent ex- 
panded by the balloon of Its stent delivery catheter. 5 
FIG. 4A is a cross section of an artery with a side 
branch where a first stent has placed in the nnain 
branch and the present invention stent is advanced 
on Its stent delivery catheter before being deployed 
into the side branch. 

FIG. 4B is a cross section of an artery with a side 
branch where a first stent has been placed In the 
main branch and the present invention stent has 
been deployed in the side branch. 
FIG. 5A is a cross section of a stent delivery cath- 
eter having a side branch stent about to be placed 
at the ostium of an arterial side branch. 
FIG. 5B is a cross section of the side branch stent 
of FIG. 5A as it is deployed into the side branch. 

[0026] Referring to the drawings, FIG. 1 A shows an 
artery with a side branch, (i.e., a bifurcated artery) where 
a first "prior art" stent 1 has been deployed into the main 
branch and a second "prior art" stent 2A has been de- 
ployed into the side branch leaving the section 3 of the 
arterial wall at the ostium of the side branch un-stented 
and therefore unsupported. The side branch vessel at- 
taches to the main branch at an acute angle O that is 
less than 90° . An angle 0=90** would be a perpendicular 
attachment. 

[0027] FIG. 18 shows an artery with side branch 
where a first "prior art" stent 1 has been deployed Into 
the main branch and a second "prior art" stent 2B has 
been deployed into the side branch. In FIG. 1 B, the sec- 
ond stent 28 extends part way into the main branch 
causing the stents to overlap. Such an extension of met- 
al into an artery can cause turbulent blood flow that can 
readily result in subacute thrombosis. 
[0028] FIG. 2A is a flat layout view of one embodiment 
of a cylindrical side branch stent 20. The stent 20 has 
"N" shaped flexible connecting links 25. The stent 20 is 
shown in its crimped pre-deployed state as It would ap- 
pear if it were cut longitudinally and then laid out into a 
flat, 2-dimensional configuration. It should be clearly un- 
derstood that the stent 20 is In fact cylindrical In shape, 
which cylindrical shape would be obtained by rolling the 
flat configuration of FIG. 2A into a cylinder with the top 
points "G" joined to the bottom points "H". 
[0029] The stent 20 comprises a multiplicity of cen- 
trally located, longitudinally separated, circumferential 
sets of strut members 21 and distal end and proximal 
end sets of strut members 22 and 24 respectively. Each 
set of strut members 21 , 22, or 24 is acylindrical, closed, 
zig-zag, ring-li)<e section of the stent 20 consisting of a 
multiplicity of curved sections 28 connected to diagonal 
sections 26. Except at the distal and proximal ends of 
the stent 20, every curved section 28 is attached to a 
flexible "N" Iink25. Such an attachment makes the stent 



20 classified as a "closed cell" or "fully-connected" stent. 
The unique feature of the stent 20 that makes It well suit- 
ed for placement into the ostium of a side branch vessel 
Is the angulation of the most proximal set of strut mem- 
bers 24. Unlike the set of stmt members 22 at the distal 
end of the stent 20, the set of strut members 24 is an- 
gulated with a longitudinal distance "L" between the out- 
side of the most proximal curved section 23 of the set 
of strut members 24 and the outside of the most distal 
curved section 27 of the proximal set of strut members 
24. As the set of strut members 24 is cylindrical in na- 
ture, this allows for alignment of the set of strut members 
24 with the angulated ostium of a side branch vessel. If 
"L" is relatively small, then the side branch stent 20 will 
be well suited for vessels with an angle O at nearly 90° 
to the main branch. As "L" increases, the stent 20 be- 
comes well suited for side branch vessels that are at 
angles ((> less than 90°. One can envision a set of side 
branch stent products having three key dimensions, 
length , diameter and angle. For 90° , a prior art stent will 
suffice, for neariy 0° (a bifurcation that is essentially par- 
allel to the main branch), three prior art stents can be 
used with one placed in the main branch before the bi- 
furcation and one in each leg of a bifurcation. The 
present invention Is most applicable to angles between 
10 and 80° and might be produced with angles of 15, 
30, 45, 60 and 75° to meet the needs of most bifurcated 
arteries of a human body 

[0030] The stent 20 is typically fabricated by laser ma- 
chining of a cylindrical, thin-walled, metal tube. The 
stent 20 would be formed from or coated with a highly 
radiopaque material so that the angulated set of strut 
members 24 can be visualized for alignment with the 
ostium of the side branch before deployment of the 
stent. If the entire stent 20 Is not formed from a radio- 
paque metal, then at least the most proximal set of strut 
members 24 should be made from a highly radiopaque 
metal. For example, a stent with a gold coating to pro- 
duce a more radiopaque end set of strut members as 
disclosed in US-60B6604 could be used for the side 
branch stent. 

[0031] FIG. 28 Is a flat layout view of a second em- 
bodiment of the present invention stent 30. The stent 30 
has straight links 35 connecting the sets of strut mem- 
bers, but not on every curved section 38. The stent 30 
comprises a multiplicity of centrally located, longitudi- 
nally separated, sets of strut members 31 and distal end 
and proximal end sets of strut members 32 and 34 re- 
spectively. The sets of strut members 31 , 32 and 34 are 
connected to each other by longitudinally extending 
straight links 35. Each set of strut members 31, 32, or 
34 is a cylindrical, closed, zig-zag, ring-like section of 
the stent 30 consisting of a multiplicity of cu rved sections 
38 connected to diagonal sections 36. In the centre of 
the stent 30, not all of the curved sections 38 are at- 
tached to a straight connecting links 35. Such an attach- 
ment makes the stent 30 classified as an "open cell" 
stent or a stent that is not "fully connected". The unique 
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feature of the stent 30 making it well suited for place- 
ment into the ostium of a side branch is the shape of the 
most proximal set of strut members 34. Unlike the set 
of strut members 32 at the distal end of the stent 30, the 
set of strut members 34 is angulated like the set of strut s 
members 24 of the stent 20 of FIG. 2A. As the set of 
strut members 34 is cylindrical In nature, this allows for 
alignment of the proximal set of stnjt members 34 with 
the angulated ostium of a side branch vessel. 
[0032] FIGS. 2B and 2C illustrate a radiopaque mark- 
er 33 placed into a marker holder 41 attached to the 
most proximal curved section 37 of the proximal set of 
strut members 34. The radiopaque marker 33 allows for 
better visualization of the most proximal side of the an- 
gulated set of strut members 34 and also provides the 
implanting clinician with an Indication of the correct ro- 
tational position for the stent 30 at the ostium of the side 
branch. This feature also allows the stent 30 to be made 
from a less radiopaque material such as Nitinol or stain- 
less steel. 

[0033] tt is also envisioned that more than one such 
marker could be attached to the most proximal set of 
strut members 34. Ideally, one marker would be at- 
tached to the most proximal of the curved sections 37 
of the end set of strut members 34 and a second marker 
would be attached to the least proximal of the proximal 
curved sections 39. The use of two such markers would 
assist the implanting clinician in accurately placing the 
side branch stent into the ostium of a side branch. 
[0034] FIG. 2D Is a flat layout view of a third embodi- 
ment of the present invention stent 70. The stent 70 
comprises a multiplicity of centrally located, longitudi- 
nally separated, sets of stmt members 71 and distal end 
and proximal end sets of strut members 72 and 74 re- 
spectively. Each set of strut members 71 , 72, or 74 is a 
cylindricai, closed, zig-zag, ring-like section of the stent 
70 consisting of a multiplicity of curved sections 78 con- 
nected to diagonal sections 76. Except at the distal and 
proximal ends of the stent 20, every curved section 28 
Is attached to a flexible "N" link 75. Such an attachment 
makes the stent 70 classified as a "closed cell" or "fully 
connected" stent. The stent 70 is very similarto the stent 
20 of FIG. 2A with the difference being In the greater 
width "W" of the diagonal sections 73 of the most prox- 
imal set of strut members 74 as compared to the width 
"W" of the other diagonal sections 76. This increased 
width of the diagonal sections 73 will make the most 
proximal angulated set of strut members 74 more visible 
and improve the ability to align it property with the plane 
of the ostium of a side branch. 
[0035] FIG. 3A is a sketch of a distal potion of the stent 
delivery catheter for the side branch stent 20 mounted 
on a stent delivery catheter 60. The stent 20 is mounted 
onto a balloon 44 attached to distal shaft 46 and proxi- 
mal shaft 42 of the stent delivery catheter 60. A guide 
wire 50 is also shown in FIG. 3A. The most proximal set 
of strut members 24 is seen with its angulated shape 
such that the stent delivery catheter 60 must be rotated 



during stent delivery to align the set of strut members 
24 with the ostium of a side branch. 
[0038] FIG. 3A can represent any of the three types 
of stent delivery catheters; namely: (1) a fixed wire, (2) 
over-the-wire or (3) rapid exchange type stent delivery 
catheter system. In an over-the-wire system, the guide 
wire 50 would be slideable through a lumen In the shaft 
46 that extends from the distal end of the shaft 46 to the 
proximal end of the system 60 as is well known for over- 
the-wire balloon angioplasty catheters. In a rapid ex- 
change system, the guide wire 50 would be slideable 
through a lumen In the shaft 46 that extends from the 
distal end of the shaft 46 to a location between the prox- 
imal end of the balloon 44 and the proximal end of the 
catheter 60. In a fixed wire system, the guide wire 50 
would be permanently attached to the shaft 46 as dis- 
closed in US patent application no. 09/444104. 
[0037] FIG. 3B is a sketch of the present invention 
stent 20' as radially expanded by the inflated balloon 44' 
of the stent delivery catheter 60'. The expanded most 
proximal set of strut members 24' fomris an angulation 
angle a with the longitudinal axis 61 of the stent 20*. Ide- 
ally, a side branch stent 20 should have the angulation 
angle a that is approximately equal to the angle O of the 
side branch as shown in FIGS. 1 A and 1 B. Having these 
two angles within ±15*" can provide for good support of 
the arterial wall at the ostium of an arterial side branch. 
[0038] FIG. 4A is a cross section of an artery with a 
side branch where a first stent 1 has been placed into 
the proximal vessel and main branch of a bifurcated ar- 
tery and the stent delivery catheter 60 of FIG. 3A has 
been advanced overthe guide wire 50 through the struts 
of the stent 1 into astenosed side branch. Once the stent 
20 has been pushed through the struts of the stent 1, 
the proximal end (not shown) of the shaft 42 of the stent 
delivery catheter 60 (which proximal end is situated out- 
side the body) is rotated by the physician until the most 
proximal set of strut members 24 of the stent 20 is 
aligned with the plane of the ostium of the side branch. 
The stent 20 is then deployed and the balloon catheter 
60 is removed from the body 

[0039] The result of the deployment is shown In FIG. 
4B. The angulation of the most proximal set of strut 
members 24' of the deployed stent 20', allows the stent 
20' to support the arterial wall at the ostium of the side 
branch without leaving an un-stented region and without 
having part of the stent 21 ' extend into the main branch. 
Thus the shortcomings of prior art stents as Illustrated 
by FIGS. 1A and IB is overcome by the improved per- 
fomnance of the present Invention. 
[0040] FIG. 5A is a cross section of an artery with a 
side branch where the stent delivery catheter 60 and 
guide wire 50 have been advanced into a stenosed side 
branch prior to stent deployment. Qnce the stent 20 has 
been pushed into the side branch, the proximal end (not 
shown) of the shaft 42 of the stent delivery catheter 60 
is rotated by the clinician until the plane of the most prox- 
imal set of strut members 24 of the stent 20 Is approxi- 
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mately aligned with the plane of the ostium of the side 
branch. The stent 20 is then deployed and the balloon 
catheter 60 is removed from the body. 
[0041 ] The result of the stent deployment is shown in 
FIG. 5B. The angulation of the most proximal set of strut 
members 24' of the deployed stent 20' allows the stent 
20' to support the arterial wall at the ostium of the side 
branch without leaving an un-stented region and without 
extending into the main branch of the artery. 
[0042] Although the descriptions herein have concen- 
trated on application of the present invention to balloon 
expandable stents, it is also envisioned that a self-ex- 
panding stent having an angulated most proximal set of 
strut members can also be produced and deployed at 
the ostium of a side branch. Such a self-expanding stent 
could be made from Nitinol with one or more radiopaque 
markings. 



Claims 

1 . A stent comprising: 

. a thin-walled, multi-cellular, tubular structure 
having a longitudinal axis, a proximal end and 
a distal end; a multiplicity of circumferential sets 
of strut members, longitudinally separated 
each from the other and each set of strut mem- 
bers fomiing a closed, cylindrical portion of the 
stent, the stent also having a proximal set of 
strut members located at the proximal end of 
the stent, a distal set of strut members located 
at the distal end of the stent and central sets of 
strut members positioned between the proxi- 
mal and distal sets of strut members, the plane 
of the most proximal set of strut members hav- 
ing an angulation between 15 and 75 with re- 
spect to the longitudinal axis of the stent when 
the stent has been expanded within a vessel of 
the human body and the plane of the proximal 
distal and central sets of strut members differ- 
ing from one another. 

2. The stent of claim 1 wherein the stent is self-ex- 
panding. 

3. The stent of claim 1 wherein the stent is balloon ex- 
pandable. 

4. The stent of claim 1 wherein the stent Is mounted 
on a fixed-wire stent delivery catheter. 

5. The stent of claim 1 wherein the stent is mounted 
on an over-the-wire stent delivery catheter. 

6. The stent of claim 1 wherein the stent is mounted 
on. a rapid exchange stent delivery catheter. 



7. The stent of claim 1 wherein the entire stent is 
formed from a radiopaque metal, preferably tanta- 
lum. 

5 8. The stent of claim 1 wherein the stent Is coated with 
a radiopaque metal, preferably gold. 

9. The stent of claim 1 wherein the proximal set of strut 
members is coated with a radiopaque metal, pref- 

10 erably gold. 

10. The stent of claim 1 wherein a radiopaque marker 

is attached to one of (a) the most proximal location 
on the most proximal set of strut members, and (b) 
15 the most distal location on the most proximal set of 
strut members. 

11. The stent of claim 1 wherein diagonal sections of 
the proximal set of strut members have a greater 

20 average width than the width of diagonal sections 
of the central sets of strut members. 

12. The stent of claim 1 wherein the sets of strut mem- 
bers are connected each to the other by at least one 

25 of (a) by longitudinally extending flexible links hav- 
ing an undulating shape, and (b) longitudinally ex- 
tending straight links. 
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stent's longitudinal axis. The stent could also be formed 
from or coated with a highly radiopaque material. Alter- 



nately, a radiopaque marker could be placed at the most 
proximal point of the angulated, side branch stent, for 
the stent has to be rotated by the clinician until the plane 
of the most proximal angulated set of strut members is 
situated to be approximately parallel to the plane of the 
ostium of the side branch. It is also envisioned to widen 
the diagonal sections of the most proximal circumferen- 
tial set of strut members to increase their radiopaclty as 
compared to the radiopaclty of the more distal circum- 
ferential sets of strut members. This can assist the cli- 
nician who places the side branch stent to have it prop- 
erly placed at the ostium of the side branch. 
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